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-Electronic endoscopic device 

II- Title of tfce invenUon 
* , Electronic ezidosccpia device * 
^ 2- Claims 

" ' Tso^JtT^ T° SCOPiC - head section having 

a solid state imaging element for taking an image in ahodv I™™ a - , ^ 

| ™ «~— * an image signal LJ2 ^1^^^ 

the so!i?3^e ^ , . ^ ° f ll9ht t ^ issi - »***L for sealing 
— *u*d state imaging element and the signal processing Beans- and » i«T^ 

(3). -Th* 4 transmitting the imaga- signal over- the radio. 1 

ZiesZ^^T*^ 1 * **~ —•'» ^ **» 1 — »*» signal 
peoeessing means canprises a solid state imagine, module a ^ = „ - 

accumulating tfceimage signal. ' and a " memory element 

3 ' ^tailed description of the invention 
&i»s of the invention] 
(Field "of application) 

7be present invention relates to an electronic iimfe«»»x* „ * ^ „ 

m.. - current technology, and the ^urxon. This is difficult with the 

u j «^-<.vyy, ana tte resolution of an endoscope usinr. ™*--.-.~,-» 

. -i*s«oved any more. «i™scope using optical fibers cannot 

5- W^T^ Pr ° blera ' 30 endoscopic device is provided *.« 

^ imgidgheadsectionwithaaiBUsolidstateJnl^^ . F«*M* costing an 
| of its flexible tube which is ^ ^ — «ed at the leading 

^aconn^ctioneora^^di the signal 

f inagxng ellTt * ^ ' ^ on a ^or. The solid 

. <agxng element is characterized by not onlvi*« «™n • , . " 

*«u oy nor only its small size and light weight, 
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but also long life and low energy consumption, which axe hardly "realized in other 
imaging devices, and axe the reasons that the element is increasingly applied to 
.many endoscopic devices. An electronic endoscopic device using such a solid state 
imaging element, ccctrgpared with the af oreiaentioned endoscopic device using a bundle 
of optical fibers to observe a body lumen, can increase the number of pixels 
' dramatically to provide precise images and inake an innovative medical analysis* 
Figure 2 shows an electronic endoscopic device having a conventional solid state 
imaging element. An imaging head section 11 mounted to the leading end of a flexible 
tube 12 takes an image of an object to be observed, and displays it on an image monitor 
16 via a signal processing device 15* The imaging head section 11 with the solid 
state imaging elonent assailed at the leading end of the flexible tube to be inserted 
into a body lureen is arranged as shown in Figures 2(a) and (b) . The imaging head 
section has an illumination lens (not shown) at its leading end which is inserted 
into the living body* The illumination lens receives* light from, an external light 
source device via a light guide made of optical fibers to illuminate the object of 
observation. The leading end of the imaging head also has an objective lens 3, by 
vhich light from the object of observation is directed to a prism 15 and focused 
to a light receiving surface of the solid state imaging element 1 to form an image. 
The optical image is converted to an electric signal, and then sent to a signal 
processing circuit, which processes the signal as required, . and sends it through 
a connection code (in the flexible tube 12} to the image monitor 16 outside the body. 
Xn the coimsntional electronic endoscopic device with a solid state imaging element 
assembled at the leading end of its flexible tube, the smaller the imaging head section 
is, the easier the insertion of the imaging head section becomes. A mailer imaging 
head section is requested because a large one will give a pain to a patient* 
Xn the above conventional electronic endoscopic device, such as one having the leading 
and made of a bundle of optical fiber image jjuides or another having the imaging 
head section having a solid state iu&ging element at, the leading end of the flexible 
. -tube, the device is connected. to an- operation section or imaging monitor outside 
the body using the flexible tube* 'Then, even if the imaging head section is reduced ' 
in size or diameter, the flexible tube must be inserted into the body lumen, which 
means it impossible basically to relieve the pain to the patient* Xn particular, 
in case of an endoscopic device for observing th& upper digestive organs such as 
— t^e-esophagus~or to^achr*the patient- must--sva3aKDw^e"imging-head -sectiorr and- the- * - 
* * tube, which is a big burden on the patient- f 
' (Problems to be solved by the invention) 
With these problems taken into account, the present invention relates to an electronic 
% endoscopic device using a solid state imaging element, and aims to provide, an 
■K' electronic endoscopic device of novel structure which lightens the burden on the 
patient when the imaging head section is inserted into the body lumen. 
| [Ccaposition of the invention] 
JOSsans to solve the problems) 

*W present invention is an electronic endoscopic device comprising an imaging head 



sectidn having a ©olid state imaging element for talcing an ifoage in a body lumen, 
a signal processing means for processing an image signal from the solid state imaging 
element, and a housing at least a part of which is made of light transmission material 
for sealing the solid state lagging element and the signal processing means; and 
an inaga monitoring section which is separated from 'the fcaagiiig head section* 
{Performance) 

In the present invention/ the imaging head section has the solid state imaging element, 
and the signal processing means for processing an image signal of an image talcen 
by the solid state imaging element* The image signal is transmitted over the radio, 
or is converted to image information to be acc*arnulated,in an image jnemory element. 
'Therefore, the imaging head section and the image monitoring section axe assembled 
separately* nhile the conventional endoscopic device has the iaaging section and 
the image monitoring section which are connected one another using a tube, the device 
of the present invention has neither tube nor vice", but is a compact capsule. The 
device lightens ranarJcably the burden on the. patient who* swallows it, 
(Ksobodiront) * • • 

One enfeodiment of the present: invention will be described with reference to the 
drawings. * * 

Figure 1 shows one eafcotfirnpnn of the imaging head section of the present invention* 
The iinaging head section contains in a capsule-like sheath ID an objective lens 3, 
a solid state imaging element 1, an image processing circuit elejraent 7, a return 
IC element 6, a light emitting element 4 f and a dry cell S, The capsule-like sheath 
10 is made of glass , plastic, or metal, and is preferably of glass or plastic because 
it is less likely to be contaminated in a body lumen- The solid state.ineging element 
is a charge coupling element of CCD chip of 160,000 pixels. The CCD chip has bunr$>s 
in the electrodes* The chip is assembled with its face down after a metal circuit 
pattern is formed on a O^Smm-thick glass substrate 2* The bumps on the CCD chip 
may be gold, copper, solder, nickel r - or silwr, and in this embodiment, gold ball 
bumps are used because they are easily formed* • The circuit on the. glass substrate 
uay-be formed using gold, silver, copper, nickel, tungsten, titanium, ctecoraiura, ' 
molybdera&Or aluminum, tin, solder or indium, or anycoiribinationof- them in layers. 
The circuit is formed by PEP {Photo Engraving Process) or printing. In the jejrbodiment, 
a. thick gold circuit is formed by printing* A connection: pad is also printed with 
tindfa^«ogpe£-a3^^ - 
which are forufed similarly and are assuarfrled with its face down on the glass substrate . 
Eight transmission resin can be inserted as required between the semiconductor 
element and the glass substrate. Opposite the semiconductor element on the glass 
substrate mounted are the objective lens 3 and an optical lens 3' • The objective 
'lens is for illumination? the optical "lens is for taking an image* 
Next, using ah anisotropic conducive film 23, the glass substrate is connected to 
a circuit board 5 loaded with the image processing circuit element, the return 1c 
element, and the dry cell* The image processing circuit element including a 
capacitor, a transistor, and a resistor and the dry cell is assembled as shown in 



• - *(• a TO itw*vip LSI, which undergoes silver paste 

*"™^z t^x^sr z ***** — -* - . 

bonding and wire bonding on the cxrcuax 

As described with the above ertbod^ent, ^ ^ ^ housed to the capsuled 
s,*^ device according to the present ^^^e ter 9 . 0 «hen 
sheet* with the longer dieter of 1BJ>0 - ^^^^^ ^receives 

hody lu^en. 

an' image signal, and an W«* ^T^Z^^ txaji3 ^t.t & a from a transmission 

circuit in the imaging head section over «™J^ ^^Initoring section 
not necessary to connact the *agang ITapS** when the imaging 

with a tube or ^ which lightens the pain or burden on a pa 

beaa.is Verted in the hody . ^ ^ state i^ging element 

* the eafcodi***, the signal ^^^uL IC element 6 is replaced by an 

to ^ tt ^^^™rsignal of an *«ge ta*en by the solid 
image memory element, m such a case, me sp element, after 

the ii^ing head section is withdrawn out of the hody^ 9 
Savage « el««nt f or observation as desired. 

[Effects of the invention] • ^ imaging head section 

awtion .i» iutraSKwl into th» bo*- a «■» 

ag«, 1 aw»» the ctoa. ot J"^ Fi go» 2 sbma the arrwfaw* 

• SO: smiocmiaetor pactoje; 22: Otomt boajrfl 23. «ua » 
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(54) ELECTRONIC ENDOSCOPE APPARATUS 

(57)Abstract: 

PURPOSE: To obtain an electronic endoscope which can 
prevent a patient from feeling a pain when a 
photographing head portion is inserted in a coelom of a 
patient by providing a photographing head portion having 
a solid state image pickup element and an enclosure for 
sealing a signal processing means, at least a part of 
which is formed by a light transmitting member, and an 
image monitor portion separated from the photographing 
head portion, 

CONSTITUTION: A photographing head portion 1 1 is 
constructed so that an objective lens 3, a solid state 
image pickup element 1, an image processing circuit 
element 7, a transmitting integrated circuit element 6, a 
light emitting element 4, and a battery 8 are stored in a 
capsule-like package 10. It is suitable to form the 
capsule-like package 10 by glass or plastics because it 
is hard to be dirty in a coelom and it is easy to 
photograph an image of an observed body, A 1.6 x 105 
picture element CCD chip which is a charged coupling 

element is used as the solid state image pickup element 1. The objective lens 3 and an optical 
lens 3' are fitted to a glass plate. The former is for illumination and the latter is for 
photographing. The photographing head 1 1 is inserted in the coelom t an image signal is received 
by a receiver disposed outside the body, and the image is displayed on an image monitor 16 to 
observe the interior of the coelom. 
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